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Degree Earned
Year Awarded
Major/Field of Specialization

Conferring Institution
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research fellow
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Personal Statement—career goals and aspirations

My long-term career goal is to be a tenured investigator either at the NIH or a major academic
research university, working in the area of molecular epidemiology and pathogenesis of infectious
diseases. My immediate career goals are to continue to develop an independent and creative
research program in infectious disease research, towards obtaining a tenure-track research
position.

Over the course of my matriculation through the HIV/AIDS research field, each experience has
helped to shape and focus my interests and outlook concerning the direction of my career
interests. During my graduate school training experience, | developed a set of laboratory bench
skills that have enabled me to design and execute in vitro experiments. In addition, my graduate
experience provided an academic foundation upon which | learned the theoretical basis of
infectious disease research and its role in public health. As a post-doctoral research fellow at the
Harvard AIDS Institute, Harvard School of Public Health, | gained an appreciation for the powerful
connection between basic science and laboratory research, and in-country, epidemiological
fieldwork. | learned first-hand the complexities and challenges that developing countries present
in achieving a set of proposed specific aims, while conducing a self-initiated, Fogarty-funded
project entitled, “Molecular Epidemiological Investigation of HIV-1 Subtypes in Mumbai, India”.
Since being a research fellow in the Laboratory of Immunoregulation, at the NIH/NIAID, under the
direction of Dr. Anthony Fauci, | have learned to sharpen my skills as an investigator in research
methodology. This has included deconstructing complex observations to identify underlying
research questions and hypotheses, and developing a research plan to address those
hypotheses. As a research fellow, | have utilized those skills and have initiated projects that
focus on the continuing challenges that HIV-1 mutation and evolution pose for understanding the
underlying immunopathogenic mechanisms of HIV disease and antiretroviral therapy.

My long-term research and academic objectives are to maintain a global public health perspective
on HIV/AIDS and infectious disease research, while focusing the in vitro laboratory research on
identifying targets for novel therapeutics and vaccines. Accordingly, | would like to continue to
conduct basic science as a foundation in the approach to solving major problems in infectious
disease, and to develop and utilize new technologies to identify targets for rational drug and/or
vaccine design in the efforts to ameliorate morbidity and mortality due to infectious pathogens
such as HIV and Hepatitis C. | am greatly appreciative for the opportunity that the HIV/AIDS
Loan Repayment Program has provided as it has helped to clarify my career goals, as well as my
long-term research and academic objectives.
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Dr. Womack’ s work plan will be designed to promote development of both basic and applied research agendas.
His focus will be on characterizing the viruses and specificity of the immune responses of patients infected with
non-clade B viruses. He will work closely with me on these projects with formal weekly one-on-one sessions in
addition to weekly lab meetings. In addition, the proximity of the lab to my office will promote daily ad hoc
interactions around the progress on scientific projects. Dr. Womack will aso interact frequently with other
investigators in the VRC. Dr. Richard Koup, Chief of the Human Immunology Laboratory, Dr. John Mascola,
Chief of the BL3 Laboratory Core, and Dr. Mario Roederer, Chief of the Flow Cytometry Core, will be
collaborators on this project. Dr. Womack will be expected to publish his findings in peer-reviewed scientific
journas, and will be mentored through this process. In addition, he will present data at regional, national, and
international scientific meetings with preparation under my supervision.

Dr. Womack will have the opportunity to develop his teaching skills as he will have responsibility for

supervising some of the technical staff, graduate students, post-doctoral fellows, and visiting scientists in the
|aboratory.
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Research Plan

Title: Characterization of Antiviral Immune Responses in a Cohort of HIV-1 non-B Infected Patients
Role: Principal Investigator

Responsibilities:

My responsibilities as principal investigator include articulating specific research questions and hypotheses, establishing
an experimental approach to adequately address those hypotheses, and implementing the research plan through in vitro
experimentation.

Background:

As of 2000, UNAIDS estimates approximately 36 million people have been infected with HIV of which some 22 million
have already succumbed to AIDS. The global spread of HIV/AIDS has not, however, been uniform with Sub-Saharan
Africa having the majority of HIV/AIDS cases, and now India and China each experiencing burgeoning epidemics. The
uneven geographic spread of HIV/AIDS has been mirrored by the emergence and spread of genetically diverse viral
subtypes or clades. Recent molecular epidemiological studies indicate subtype B, once the predominant strain in the
early phases of the HIV/AIDS pandemic, has ceded in prevalence to subtype C, which now predominates the HIV
incidence in Sub-Saharan Africa, China, India and some parts of Brazil. In the absence of knowing what impact subtype
diversity has on either HIV/AIDS immunopathogenesis or antiretroviral drug efficacy, and given that most antiretroviral
drugs have been designed and tested against subtype B virus, it is hypothesized that subtype differences may influence
intrinsic biological properties including cytopathicity and maybe an important factor in determining antiretroviral drug
efficacy. Therefore, the focus of this research will be to address the potential impact of HIV-1 subtype diversity on
antiviral immunity and immunological control. This work will include analysis of neutralizing antibody and CD8+ CTL
antiviral responses in a cohort of African immigrant patients.

Specific Aims:

Utilizing a panel of whole blood and peripheral blood mononuclear cell (PBMC) samples obtained from antiretroviral
naive, HIV-1 non-B infected patients, the following specific aims are envisioned for this research project:

e To determine the baseline immunological profile of a panel of whole blood and PBMC samples obtained
from HIV-1 non-B infected patients.

e To characterize the CD8+ CTL response to peptide pools representing consensus sequences for HIV-1
subtypes A, B and C.

e To assess the ability of plasma to neutralize autologous and heterologous primary isolates obtained from
non-B infected patient cohort.
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Research Accomplishments

During the past year, | have completed the following experiments:

e Replication kinetics of a subset of subtype C primary isolates from India on anti-CD3/IL-2 stimulated and resting,
unstimulated PBMC.

e Invitro CD4+ T lymphocyte cytopathicity for a subset of subtype C primary isolates.

o 1 set of experiments to assess the susceptibility of subtype C viruses against beta-chemokine and beta-
chemokine agnoist inhibition in vitro.

e Design of PCR primers and successful nested PCR amplification of several gp120 envelopes of these viruses.

e Assessment of drug resistance phenotypes and genotypes of a subset of primary isolates and plasma from
antiretroviral naive patients infected with subtype C viruses (manuscript in preparation).

o Development of a project to define immunologic parameters of patients infected with HIV-1 non-B subtypes in a
cohort of African immigrants.

Major research findings include:

e Subtype C primary isolates replicate at low titres (TCIDsp< 103/ml), yet deplete CD4+ T lymphocytes efficiently in
vitro

e Significant variation exists in biological phentoypes among subtype C primary isolates obtained from recent
seroconvertors, including replication kinetics, susceptibility to inhibition by beta-chemokines and beta-chemokine
analogs

o While considerable variation exists in the susceptibilities to different classes of antiretroviral drugs (protease and
nucleoside/non-nucleoside reverse transcriptase inhibitors), preliminary findings indicate a slight increase in
susceptibility among plasma samples obtained from antiretroviral naive subtype C infected patients relative to
subtype B counterparts (antiretroviral naive, subtype B infected plasma).

Future Directions:

o We will be following up our kinetic studies to look more closely at the role of TNF-alpha in the replication of these
viruses on unstimulated PBMC

e | am interested in looking at the relationship between beta-chemokine inhibition, gp120 genotype and the ability of
inactivated virions to signal through CCR5.

e | have some interest in looking at in vitro evolution of gp120 in response to beta-chemokine inhibition with the idea
of determining genotype-phenotype relationships.

e We are also interested in further developing our current understandings of immunological control of HIV in HIV-1
infected patients who are infected with non-B subtypes (African immigrant cohort).
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Abstracts Presented

e HIV-1 non-B subtypes are similar to HIV-1 subtype B in that coreceptor specificity determines cytopathicity in
human lymphoid tissue infected ex vivo. Chad Womack, Nina Malkevich, Punita Pandya, Jean-Charles Grivel,
and Anthony S. Fauciand Leonid Margolis. 2001 Keystone HIV/AIDS Pathogenesis and Vaccine Development
Conference,Keystone, CO

o |dentification of Non-B Recombinant HIV-1 Subtypes in Rural Georgia. Chad Womack, William Roth, Cheryl
Newman, J. Peter Rissing, Roger Lovell, David Haburchak, Max Essex, and V. Craig Bond. 2000 International
Meeting of the Institute of Human Virology. September 10-15, 2000

e |solation and Phenotypic Analysis of Primary Isolates of HIV-1 subtype C from Seroconvertors in India Womack,
C.A., Kulkarni, S.S., Pandya, P., Jackson, A.J., Paranjape, R.S., Mehendale, S. M.Bollinger, R. and Fauci, A.S.
2000 International Meeting of the Institute of Human Virology. September 10-15, 2000

Publications (submitted or in preparation):

1. Malkevitch, N., Womack., C., Grivel, J.C., Pandya, P., Fauci, A.S., and Margolis, L. HIV-1 non-B subtypes are
similar to HIV-1 subtype B in that coreceptor specificity is a cytopathic determinant in human lymphoid tissue
infected ex vivo (submitted).

2. Womack, C., Paxinos, E., Petropulous, C., Kulkarni, S., Sahni, S., Shastri, J., Bollinger, R., Pandya, P., Rapuano,
T., Fauci, A.S., and Paranjape, R.S. Susceptibility to Antiretroviral Drugs Among Antiretroviral Naive Patients
Infected with Subtype C Viruses (in preparation).

3. Kulkarni, S., Womack, C., Bollinger, R., Pandya, P., Rapuano, T., Fauci, A.S., and Paranjape, R.S. Replication
Kinetics and Cytopathicity of HIV-1 Subtype C Primary Isolates from Seroconvertors in India (in preparation).

4. Womack, C., Kulkarni, S., Morris, L., Bollinger, R., Pandya, P., Page, H., Fauci, A.S., and Paranjape, R.S. In

vitro Susceptibility to Beta-Chemokine and Beta-Chemokine Analog Inhibition Among HIV-1 Subtype C Primary
Isolates from Seroconvenvertors and AIDS Patients. (in preparation).
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Office of the Director, NIAID
31 Center Drive MSC 2520
Building 31 Room 7A03
Bethesda, MD 20892-2520
301/496-2263

April 29, 2002

Marc Horowitz, J.D.

Director, Office of Loan Repayment and Scholarship
National Institutes of Health

2 Center Drive, Room 2E30

Bethesda, MD 20892

Dear Marc,

| strongly support Dr. Chad Womack’ s participation in the Loan Repayment Program.
Dr. Womack is currently a Unit Head in the Immunopathogenesis Section of the
Laboratory of Immunoregulation, NIAID. Dr. Womack isinvolved in several important
aspects of HIV pathogenesis and response to therapy, particularly in terms of the
international epidemic.

Dr. Womack’s mgjor focus at present is the effects of HIV subtypes, in particular those
responsible for disease in Africaand India, on virologic and immunologic parameters of
the virusitself as well as the response of the different sub-types to antiretroviral therapy.
In collaboration with researchers from NCI, Dr. Womack has demonstrated that HIV
non-B subtypes are similar to HIV B subtypesin that coreceptor specificity determines
cytopathicity in vitro. In addition, Dr. Womack has demonstrated that HIV non-B and B
subtypes respond similarly to antiretroviral therapy in vitro. Dr. Womack’ s current work
is focused on immunological aspects of HIV subtypes including interactions with beta-
chemokines and TNF-alpha. These investigations may have important implications for
developing global treatment strategies for HIV.

Dr. Womack has devel oped several |aboratory techniquesto assist in his investigations.
In addition, he has developed important collaborationsin Africaand India. Recently, he
has cultivated arelationship with aclinic in Atlanta, Georgiato study the virologic and
immunologic parameters of non-B HIV subtypesin a cohort of immigrants from Africa.
Dr. Womack has contributed to the laboratory and | recommend him highly for
participation in the Loan Repayment Program.

Sincerdly,
Anthony S. Fauci, M.D.
Director,

National Institute of Allergy and
Infectious Diseases
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Chad Womack, Ph.D.

Date of Birth March 19, 1966
Place of Birth Philadel phia, Pennsylvania
Home Address 1200 N. Veitch St., #1006

Arlington, VA 22201
(703) 524-2752

Office Address Vaccine Resear ch Center
National Institutes of Health
National Institutes of Allergy and Infectious Diseases
Viral Pathogenesis Section
40 Convent Dr., 40/2608-B
Bethesda, MD 20892-3017
Lab/Office:  (301) 594-8555
Fax: (301) 480-2771
email: cwomack@mail.nih.gov

Social Security # Furnished upon request
Citizenship U.S. Citizen
Family Married; no dependents
Education

1992-1998 Ph.D. Biomedical Sciences

Morehouse School of Medicine (Atlanta, Georgia)
Department of Biochemistry
Thesis: Molecular Epidemiology of HIV/AIDS in Rural Georgia

1984-1988 B.S., Biology
Morehouse College (Atlanta, GA)

Dissertation

Molecular Epidemiology of HIV/AIDSin Rural Georgia

(Thesis Advisors: V.Craig Bond, Ph.D., Biochemistry and Max Essex, D.V.M., Ph.D.,
Morehouse School of Medicine/Harvard School of Public Health, Dept. of Immunology
and I nfectious Diseases)

Honors & Awards

1992-1997 NIGMS/M.A.R.C. Pre-Doctoral Fellow

1988 Morehouse College Cum Laude

1988 Honorsin Biology

1984-1988 Undergraduate Minorities Access to Research Careers (M.A.R.C.) Scholar
Updated 11/7/2002
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Academic Appointments

2002-present

1999- 2002

1997-1998

1993-1997

1992-1994

1989

Industry Fellowships

1990-92

Active Research Support

Vaccine Resear ch Center

Research Fellow

National Institutes of Health

National Institutes of Allergy and Infectious Diseases
Viral Pathogenesis Section

National Institutes of Health

National Institute of Allergy and Infectious Diseases
Laboratory of Immunoregulation
Immunopathogenesis Section

Research Fellow

Bethesda, MD

Harvard AIDSInstitute

Harvard School of Public Health

Dept. of Immunology and Infectious Diseases
Research Associate

Boston, Massachusetts

Harvard AIDS Institute

Harvard School of Public Health

Dept. of Immunology and Infectious Diseases
Research Fellow

Boston, M assachusetts

Centersfor Disease Control and Prevention
National Centers for Infectious Diseases
Division of HIV/AIDS

Visiting Scientist

Atlanta, Georgia

Wistar Institute of the University of Pennsylvania
Undergraduate Research Fellow
Philadel phia, Pennsylvania

Smith, Kline & Beecham
Dept. of Molecular Biology
King of Prussia, Pennsylvania

I ntramural Resear ch
National Institutes of Health

National Institutes of Allergy and Infectious Diseases

Vira Pathogenesis Laboratory
V accine Research Center

Updated 11/7/2002

Page 14

Date Printed: 1/31/2003



NIAID\AIDS Research LRP\Womack, Chad A\Applicant CV Page 15

Previous Research Support

Fogarty I nternational Fellowship (Supplemental)
Molecular Epidemiology of HIV-1 Subtypesin Mumbai, India
09/98-09/99 Total Direct Costs = $50,000.00

Centersfor Disease Control and Minority Health Professions Foundation

“Molecular Analysis of the Evolution of HIV-1 Quasispeciesin Patients Undergoing AZT Therapy”
Co-PI: Chad Womack and V.Craig Bond, Ph.D.

09/95 through 09/98 (Total Direct Costs $120,000)

Teaching Experience:

1996-1998 Guest Lecturer
“HIV/IAIDS Global Epidemiology”
University of Massachusetts-Boston

1990 Instructor
General Biology Course and Laboratory
Morehouse College

Publications

1. *Makevitch, N., *\Womack., C., Grivel, J.C., Pandya, P., Fauci, A.S., and Margolis, L. HIV-1 non-B subtypes are
similar to HIV-1 subtype B in that coreceptor specificity is a cytopathic determinant in human lymphoid tissue
infected ex vivo. November, 2001 Journal of Virology 75(12): 10520-10522 .

2. SSKulkarni**, CA Womack*?, P Pandya’, T Rapuano?, JU Smith? RS Paranjape’, TS Quinn®, AS Fauci?, and RC
Bollinger® Biological Characterization of HIV-1 Subtype C Primary |solates Associated with Early Infection in
India. National AIDS Research Institute Annual Report 2001.

3. Chad Womack, William Roth, Cheryl Newman, J. Peter Rissing, Roger Lovell, David Haburchak, Max Essex, and
V. Craig Bond. Identification of Non-B Recombinant HIV-1 Subtypesin Rural Georgia 2001 Journal of Infectious
Diseases 181(1): 138-142.

4. Choudhury, S., Montano, M., Womack, C., Maniar, JK, Saple, DG, and Essex, M. Phylogenetic Analysis of the
HIV-1LTR Prevalent in India Reveals an Unusual Duplication with AP-1 Binding Activity. 2000 Journal of Human
Virology. 3(1):35-43, 2000 Jan-Feb..

5. Aikhionbare FO, Newman C, Womack C, Roth WW, Stringer HG Jr, Bond VC. Characterization of athird CCR5
amplicon from CCR5-delta32-heterozygous HIV-1-infected individuals. AIDS. 1999 Aug 20;13(12):1585-6.

6. Aikhionbare FO, Newman C, Womack C, Roth W, Shah K, Bond VC. Application of random amplified
polymorphic DNA PCR for genomic analysis of HIV-1-infected individuals. Mutation Research. 1998
Nov;406(1):25-31.

7. Roth, W., Womack, C., Newman, C., Essex, M., and Bond V. C. Examination of HIV-1 GP120-V 3 Sequencesin
Patients From Rural Georgia. AIDS Research & Human Retroviruses. 1999. 15(4):399-403.

8. Roth, W.W., P. N. Levett, C. P. Hudson, T. C. Roach, Womack, C. and V. C. Bond. 1997. HIV type 1 envelope
seguences from seroconverting patients in Barbados. AIDS Research & Human Retroviruses. 13:1443-6.

Updated 11/7/2002
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9. Womack, C., C. Newman, J. P. Rissing, R. Lovell, D. Haburchak, W. Roth, M. Essex, and V. C. Bond. 1997.
Epidemiology of HIV-1 infection in rural Georgia: demographic trends and analysis at the Medical College of
Georgia. Cellular & Molecular Biology. 43:1085-90.

10. Womack, C., Newman, C., Roth, W., Essex, M., and Bond, V.C. Increasing Frequency of Heterosexually Acquired
Infectionsin Rural Georgia: Isthe Rural South the Next Mgjor Epicenter. Harvard Journal of Minority Public
Health Spring/Summer |ssue 1998.

(submitted or in preparation)

1. SSKulkarni*!, CA Womack*?, P Pandya’, T Rapuano?, JU Smith?, RS Paranjape’, TS Quinn®, AS Fauci?, and RC
Bollinger® Biological Characterization of HIV-1 Subtype C Primary Isolates Associated with Early Infection in India
(in preparation).

2. Womack, C.", Kulkarni, S, Morris, L., Bollinger, R., Rapuano, T., Page, H., Fauci, A.S., and Paranjape, R.S. In
vitro Susceptibility to Beta-Chemokine and Beta-Chemokine Analog Inhibition Among Primary |solates from
Seoconvenvertors and AlDS Patients Infected With HIV -1 Subtype C . (in preparation).

*both authors contributed equally to the work

Abstracts/Poster s

Mechanisms of pathogenesis of CCR5- and CX CR4-using HIV-1 in human lymphoid tissue.
JC Grivel, Y Ito, C Womack, P Lusso, L Margolis

9" International HIV/AIDS Conference

Barcelona, Spain

HIV-1 non-B subtypes are similar to HIV-1 subtype B in that coreceptor specificity determines cytopathicity in
human lymphoid tissue infected ex vivo.

Chad Womack*, Nina Malkevich*, Punita Pandya, Jean-Charles Grivel, and Anthony S. Fauci and Leonid
Margolis.

2001 Keystone HIV/AIDS Pathogenesis and Vaccine Devel opment Conference

Keystone, CO

Identification of Non-B Recombinant HIV 1 Subtypesin Rural Georgia

Chad Womack, William Roth, Cheryl Newman, J. Peter Rissing, Roger Lovell, David Haburchak, Max Essex, and
V. Craig Bond.

2000 International Meeting of the Institute of Human Virology

September 10-15, 2000

I solation and Phenotypic Analysis of Primary Isolates of HIV-1 subtype C from Seroconvertorsin India
Kulkarni, S.S., Womack, C.A., Pandya, P., Jackson, A.J., Paranjape, R.S., Mehendale, S. M.Bollinger, R. and
Fauci, A.S.

2000 International Meeting of the Institute of Human Virology

September 10-15, 2000

Molecular Epidemiology of HIV-1 at the Medical College of Georgia

Chad Womack, William Roth, Cheryl Newman, J. Peter Rissing, Roger Lovell, David Haburchak, Max Essex, and
V. Craig Bond

5th International RCMI AIDS Symposium November 3-5, 1996

Rio Mar, Puerto Rico

Updated 11/7/2002
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Epidemiology of HIV/AIDS in Rural Georgia

Chad Womack, William Roth, Cheryl Newman, J. Peter Rissing, Roger Lovell, David Haburchak, Max Essex, and
V. Craig Bond

Ingtitute of Human Virology Annual Conference, September 15-20, 1997

Institute of Human Virology

Baltimore, Maryland

Epidemiology and Phylogenetics of HIV-1 in Rura Georgia

Chad Womack, William Roth, Cheryl Newman, J. Peter Rissing, Roger Lovell, David Haburchak, Max Essex, and
V. Craig Bond

Ingtitute of Human Virology Annual Conference, September 15-20, 1997

Ingtitute of Human Virology

Baltimore, Maryland

*both authors contributed equally to the work

Seminar Presentations/L ectures

“Antiretroviral Drug Resistance in HIV-1 Subtype C”
2001 HIV Drug Resistance Think Tank Meeting, NCI-Frederick, MD February 27, 2001

“Molecular Epidemiology and Immunopathogenesis of HIV-1 non-B Subtypes”
Y .R.G. Care Chennai, India December 7, 2000

“Characterization of HIV-1 Subtype C from Indian Seroconvertors’
Gladstone Institute, UCSF San Francisco, CA dly 28, 2000

“Global Evolution of HIV-1 and the Rapid Emergence of Subtype Cin India”
Immune Response Corporation Carlshad, CA February 4, 2000

“Molecular Epidemiology of Subtype Cin India”’
Wadia Hospital for Children Mumbai, India November 14, 1999

“Evolution of the Global AIDS Pandemic”
G.S. Seth Medical College, K.E.M. Hospital Mumbai, India April 12, 1999

Other Activities
Phelps-Stokes Fund—Washington, D.C.

Center for Diversity in Health Research (CDHR)—Atlanta, GA
Member, Board of Directors

National Clearinghouse of Opportunitiesfor Minoritiesin the Biomedical Sciences and Resear ch
(NCOMBSR)—Washington, D.C.

Co-Founder (2002)

Global Links Project, Inc.- Founding President & Chairman (incorporated June, 2000 in Arlington, VA )

e Global Liks Project, Inc. isan international public health consultant agency, whose primary mission isto
connect public health professionals worldwide that might not otherwise have opportunities to interact.
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The Vaccine Research Center is a highly interactive group of investigators with diverse backgrounds in basic
and clinical virology and immunology. In addition to the state-of-the-art facilities and equipment available in
the VRC, the collaborative nature of the VRC will provide an intellectual environment that will foster the
development of novel ideas and discoveries. The VRC mandate and goal to develop an HIV vaccine provides a
forum for routine meetings across disciplines and creates a rich environment for learning. In addition, weekly
lab meetings are held at which individual research is presented and recent publications relevant to our specific
scientific interests are discussed. There will be mandatory training at the weekly VRC seminar that provides
access to investigators working on all aspects of HIV vaccine development, immunology, pathogenesis, and
animal modeling. Relevant seminars and training sessions on NIH campus will be posted in the VRC and
attendance encouraged. Collaborations with investigators from other NIH laboratories, universities, industry,
and international settings will provide additional opportunities for the exchange of ideas and information.
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BIOGRAPHICAL SKETCH

Provide the following information for the key personnel in the order listed on Form Page 2.
Photocopy this page or follow this format for each person.

NAME Barney Scott Graham POSITION TITLE: Senior Investigator
Chief, Viral Pathogenesis Laboratory and Clinical Trials Core, VRC,
NIAID, NIH

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

DEGREE
INSTITUTION AND LOCATION (if applicable) YEAR(S) FIELD OF STUDY

Rice University, Houston, TX BA 1975 Biology

University of Kansas, Kansas City, KS MD 1979 Medicine

Vanderbilt University, Nashville, TN PhD 1991  Microbiology& Immunology

RESEARCH AND PROFESSIONAL EXPERIENCE: Concluding with present position, list, in chronological order, previous employment, experience, and
honors. Include present membership on any Federal Government public advisory committee. List, in chronological order, the titles, all authors, and
complete references to all publications during the past three years and to representative earlier publications pertinent to this application. If the list of
publications in the last three years exceeds two pages, select the most pertinent publications. DO NOT EXCEED THREE PAGES.

Professional Positions

1979-1982 Intern and Resident in Internal Medicine, Vanderbilt University School of Medicine, Nashville, TN
1982-1983 Chief Resident in Internal Medicine, Nashville General Hospital, Nashville, TN

1983-1984 Chief Resident in Internal Medicine, Vanderbilt University Hospital, Nashville, TN

1984-1986 Fellow in Infectious Diseases, Vanderbilt University School of Medicine

1986-1992 Assistant Professor of Medicine, Vanderbilt University School of Medicine

1992-1996 Associate Professor of Medicine, Vanderbilt University School of Medicine

1992-1999 Assistant Professor of Microbiology and Immunology, Vanderbilt University School of Medicine
1996-2001 Professor of Medicine, Vanderbilt University School of Medicine

1999-2001 Associate Professor of Microbiology and Immunology, Vanderbilt University School of Medicine
2000-present  Senior Investigator, Vaccine Research Center, National Institutes of Health, Bethesda, MD

Awards and Other Professional Activities - Magna Cum Laude; Phi Beta Kappa; Alpha Omega Alpha (junior year);
Roscoe Falls Morton Award to the outstanding senior student in Internal Medicine, Wichita Campus, University of Kansas
School of Medicine, 1979; Hugh J. Morgan Chief Resident of Medicine, 1983-1984; American College of Physicians (ACP)
Teaching and Research Scholar, 1985-1988; Fellow in the ACP, 1989; member of the NIAID HIV Research and
Development Vaccine Working Group, 1992-1995; elected to SSCI, 1993; The Grant Liddle Research Appreciation Award,
1993; elected to ASCI, 1996, Co-author for Subspecialty MKSAP Infectious Diseases-Il, 1996-1998, elected to Sigma Xi,
1997, elected to Fellowship in American Academy of Microbiology, 1998, elected to Association of American Physicians,
2002.

Federal Grant Support During Last 5 Years

NIH UO1-AI-46747, "HIV Vaccine Trials Network Leadership Group”, Co-Investigator, 10%, 9/1/99-8/31/2004.

NIH RO1-Al-33933-05, "RSV-induced patterns of cytokine expression and disease", Principal Investigator, $194,534
year 05 total direct costs, 3/1/99-2/29/2004. (Transferred to Yi Wei Tang, MD,PhD, August 2000).

NIH RO1-Al-45512-01, “The effect of respiratory syncytial virus on allergic airway disease”, Principal Investigator, $211,564
year 01 total direct costs, 3/1/99 - 2/29/2004. (Transferred to James R. Sheller, MD, August 2000).

NIH UO1-AI-47985, "HIV Vaccine Clinical Trials Units”, Principal Investigator, $1,438,628 year 1 total direct costs, 6/1/2000-
5/31/2005. (Transferred to Peter F. Wright, MD, August 2000).

Publications (from 137)

Graham BS, Perkins MD, Wright PF, Karzon DT. Primary respiratory syncytial virus infection in mice.J Med Virol
1988;26:153-62.

Graham BS, Bunton LA, Wright PF, Karzon DT. Reinfection of mice with RSV. J Med Virol 1991;34:7-13.

Graham BS, Bunton LA, Jack Rowland, Wright PF, Karzon DT. Respiratory syncytial virus in anti-y treated mice. Journal of
Virology 1991;65:4936-4942.

Graham BS, Bunton LA, Wright PF, Karzon DT. The role of T cell subsets in the pathogenesis of primary infection and
reinfection with respiratory syncytial virus in mice. J Clin Invest 1991;88:1026-1033.

Graham BS,Belshe R,Clements M,Dolin R,Corey L,Wright P, et al.. Vaccination of vaccinia-naive adults with HIV-1 gp160
recombinant vaccinia virus in a blinded, controlled, randomized clinical trial. JID 1992;166:244-252.

Graham BS, Davis TH, Tang YW, Bunton LA, Gruber WC. Immunoprophylaxis and immunotherapy of respiratory syncytial
virus-infected mice with RSV-specific immune serum. Pediatric Research 1993;34:167-172.

Graham BS, Henderson GS, Tang YW, Lu X, Neuzil KM, Colley DG. Priming immunization determines cytokine mRNA
expression patterns in lungs of mice challenged with respiratory syncytial virus. J Immunol 1993; 151:2032-2040.

Graham BS, Matthews TJ, Belshe RB, Clements ML, Dolin R, Wright PF, et al.. Augmentation of HIV-1 neutralizing
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antibody by priming with gp160 recombinant vaccinia and boosting with rgp160. JI D 1993;167:533-537.

Graham BS, Gorse GJ, Schwartz DH, Keefer MC, McElrath J, Matthews TJ, Wright PF, Belshe RB, Clements ML, Dolin R,
Corey L, Bolognesi DP, Stablein DM, Esterlitz JR, Hu S-L, Smith G, and the AIDS Vaccine Clinical Trials Network.
Determinants of antibody response after rgp160 boosting in vaccinia-naive volunteers primed with gp160 recombinant
vaccinia. Journal of Infectious Diseases 1994;170:782-786.

Neuzil KM, Gruber WC, Chytil F, Stahiman MT, Graham BS: Serum vitamin A levels in respiratory syncytial virus infection.
Journal of Pediatrics 1994; 124:433-436.

Tang YW, Graham BS. Anti-IL-4 treatment atimmunization modulates cytokine expression, reduces illness, and increases
cytotoxic T lymphocyte activity in mice challenged with respiratory syncytial virus. J Clin Invest 1994; 94:1953-1958.

Graham BS, Tang YW, Gruber WC. Topical antibody treatment and prophylaxis of mice infected with respiratory syncytial
virus J Infect Dis 1995;171:1468-1474.

Tang YW, Graham BS. Interleukin-12 treatment during immunization elicits a Thl-like immune response in mice
challenged with RSV and improves vaccine immunogenicity. J Infect Dis 1995; 172:734-738.

Neuzil KM, Gruber WC, Chytil F, Stahlman MT, Graham BS. Safety and pharmacokinetics of vitamin A therapy for infants
with respiratory syncytial virus infection. Antimicro Ag Chemo 1995; 39:1191-1193.

Graham BS, Wright PF. Candidate AIDS Vaccines. New England Journal of Medicine 1995; 333:1331-1339.

Graham BS. Pathogenesis of respiratory syncytial virus vaccine-augmented pathology. American Journal of Respiratory
Diseases and Intensive Care Medicine 1995;152:S63-S66.

Tang WY, Graham BS. Potential for directing appropriate responses to vaccines by cytokine manipulation. Clinical
Immunotherapeutics 1996; 5:327-333.

Graham BS, Keefer MC, McElrath J, Gorse GJ, Schwartz DH, Belshe RB, Clements ML, Dolin R, Corey L, Wright PF,
Sposto R, Stablein DM, Chernoff D, Dekker C, and the AIDS Vaccine Clinical Trials Network: Safety and immunogenicity
of native HIV-1_, rgp120 in healthy adult volunteers. Ann Intern Med 1996;125:270-279.

Graham BS. Immunologic determinants of RSV-induced disease. Trends in Microbiology 1996; 4:290-293.

Tang YW, Neuzil KM, Fischer JE, Robinson FW, Parker RA, Graham BS. Determinants and kinetics of cytokine expression
in lungs of immunized mice challenged with RSV. Vaccine 1997; 15:597-602.

Neuzil KM, Johnson JE, Tang YW, Prieels JP, Slaoui M, Graham BS. Adjuvants influence the quantitative and qualitative
immune response to respiratory syncytial virus FG subunit immunization in BALB/c mice. Vaccine 1997;15:525-532.

Tang YW, Graham BS. T cell source of type 1 cytokines determines illness pattern in respiratory syncytial virus-infected
mice. J Clin Invest 1997; 99:2183-2191.

Fischer JE, Johnson JE, Kuli-Zade R, Johnson TR, Aung S, Parker RA, Graham BS. Overexpression of IL-4 delays virus
clearance in mice infected with RSV. Journal of Virology 1997; 71:8672-8677.

Graham BS, McElrath MJ, Connor R, Schwartz D, Gorse G, Keefer M, Mulligan MJ, Matthews TJ, Wolinsky SM, Montefiori
DC, Vermund SH, Lambert JS, Corey L, Belshe RB, Dolin R, Wright PF, Korber BT, Wolff MC, Fast PE, and the AVEG.
Analysis of intercurrent HIV-1 infections in Phase | and Il trials of candidate AIDS vaccines. JID 1998; 177:310-319.

Graham BS. Science, medicine and the future: Infection with HIV-1. British Medical Journal 1998; 317:1297-1301.

Johnson TR, Johnson JE, Roberts SR, Wertz GW, Parker RA, Graham BS. Presence of soluble glycoprotein G of RSV
during priming predisposes for severe illness upon viral challenge. J Virol 1998; 72:2871-2880.

Peebles RS, Jr., Sheller JR, Johnson JE, Mitchell DB, Graham BS. Respiratory syncytial virus infection prolongs
methacholine-induced airway hyperresponsiveness in ovalbumin sensitized mice. J Med Virol 1999; 57:186-192.
Fisher RG, Johnson JE, Dillon SB, Parker RA, Graham BS. Passive humanized murine monoclonal antibody directed
against the F protein of respiratory syncytial virus protects mice from infection, and delay, but only moderately

suppresses the native antibody response. Journal of Infectious Diseases 1999; 180:708-713.

Fischer JE, Johnson TR, Peebles RS, Graham BS. Vaccination with pertussis toxin alters the antibody response to
simultaneous respiratory syncytial virus challenge. Journal of Infectious Diseases 1999; 180:714-719.

Pastey MK, Crowe JE, Jr., Graham BS. RhoA interacts with the fusion glycoprotein of respiratory syncytial virus and
facilitates virus-induced syncytium formation. Journal of Virology 1999; 73:7262-7270.

Johnson TR, Graham BS. Secreted respiratory syncytial virus (RSV) G protein induces IL-5, IL-13, and eosinophilia by an
IL-4-independent mechanism. Journal of Virology 1999; 73:8485-8495.

Aung S, Tang YW, Graham BS. IL-4 inhibits induction of cytotoxic T lymphocyte activity in mice infected with recombinant
vaccinia virus expressing respiratory syncytial virus M2 protein. J Virol 1999; 73:8944-8949.

Fisher RG, Crowe JE, Johnson TR, Tang YW, Graham BS. Passive IgA monoclonal antibody is no more effective than IgG
at protecting mice from mucosal challenge with respiratory syncytial virus. J Infect Dis 1999; 180:1324-1327.

Pastey MK, Gower TL, Spearman PW, Crowe JE, Jr., Graham BS. A RhoA-derived peptide from the RSV F glycoprotein
binding domain inhibits RSV and parainfluenza virus type 3-induced syncytium formation. Nature Med 2000;6:35-40.

Aung S, Graham BS. IL-4 diminishes perforin-mediated and increases FasL-mediated cytotoxicity in vivo. J Immunol
2000;164:3487-93

Graham BS, Johnson TR, Peebles RS. Immune-mediated disease pathogenesis in respiratory syncytial virus infection.
Immunopharmacology 2000; 48:237-247.

Peebles RS, Sheller JR, Collins RD, Jarzecka K, Mitchell DB, Graham BS. RSV-induced airway hyperresponsiveness in
allergically-sensitized mice is inhibited by live RSV and exacerbated by formalin-inactivated RSV. Journal of Infectious
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Diseases 2000; 182:671-677.

Fischer JE, Johnson JE, Johnson TR, Graham BS. Pertussis toxin sensitization alters the pathogenesis of subsequent
respiratory syncytial virus infection. Journal of Infectious Diseases 2000; 182:1029-1038.

Graham BS. Clinical Trials of HIV Vaccines in HIV Molecular Immunology Database Compendium Korber BTM, Moore JP,
Brander C, Walker BD, Haynes BF, Koup R, editors. Los Alamos National Laboratory: Theoretical Biology and
Biophysics, Los Alamos, NM, 2000, pages 1-20 — 1-38. (internet access — http://hiv-web.lanl.gov/immunology)

Peebles RS, Sheller JR, Collins RD, Jarzecka AK, Mitchell DB, Parker RA, Graham BS. Respiratory syncytial virus infection
decreases allergen-induced type 2 cytokine production while increasing airway hyperresponsiveness in mice. Journal of
Medical Virology 2001; 63:178-188.

Evans TG, McElrath MJ, Matthews TJ, Montefiori DC, Wolff M, Keefer MC, Kallas EG, Corey L, Gorse GJ, Belshe RB,
Graham BS, Spearman PW, Schwartz D, Clements ML, Mulligan MJ, Goepfert P, Fast PE, Francis D, and the NIAID
AIDS Vaccine Evaluation Group. QS-21 promotes an adjuvant effect allowing for reduced antigen dose during HIV-1
envelope subunit immunization in humans. Vaccine 2001; 19:2080-2091.

Gower TL, Graham BS. Anti-viral activity of lovastatin against respiratory syncytial virus in vivo and in vitro. Antimicrobial
Agents and Chemotherapy 2001; 45:1231-1237.

AIDS Vaccine Evaluation Group 022 Protocol Team. Cellular and humoral immune responses to a canarypox vaccine
containing human immunodeficiency virus type 1 env, gag, and pro in combination with rgp120. JID 2001; 183:563-570.

Gower TL, Peeples ME, Collins PL, Graham BS. RhoA is activated during respiratory syncytial virus infection. Virology
2001; 283:188-196. (Cover Photomicrograph)

Peebles RS, Graham BS. Viruses, dendritic cells, and the lung. Respiratory Research 2001; 2:245-249.

Johnson TR, Fischer JE, Graham BS. Construction and characterization of recombinant vaccinia viruses co-expressing a
respiratory syncytial virus protein and a cytokine. Journal of General Virology 2001; 82:2107-2116.

Aung S, Rutigliano JA, Graham BS. Alternative mechanisms of respiratory syncytial virus clearance in perforin knockout
mice lead to enhanced disease. Journal of Virology 2001; 75:9918-9924.

Peebles RS, Hashimoto K, Collins RD, Jarzecka K, Furlong J, Mitchell DB, Sheller JR, Graham BS. Immune interaction
between respiratory syncytial virus infection and allergen-sensitization critically depends on timing of challenges. Journal
of Infectious Diseases 2001; 184: 1374-1379.

Gupta K, Hudgens M, Corey L, McElrath MJ, Weinhold K, Montefiori DC, Gorse GJ, Frey SE, Keefer MC, Evans TG, Dolin
R, Schwartz DH, Harro C, Graham B, Spearman PW, Mulligan M, Goepfert P. Safety and immunogenicity of a high-
titered canarypox vaccine in combination with rgp120 in a diverse population of HIV-1-uninfected adults: AIDS Vaccine
Evaluation Group Protocol 022A. Journal of AIDS 2002; 29:254-261.

Durbin J, Johnson TR, Durbin RK, Mertz, S, Peebles RS, Jr., Graham BS. The role of interferon in RSV pathogenesis.
Journal of Immunology 2002; 168:2944-2951.

Graham BS. Clinical trials of HIV vaccines. Annual Review of Medicine 2002; 2002; 53:207-221.

Johnson TR, Hong S, Van Kaer L, Altman JD, Koezuka Y, Graham BS. CD1d-dependent T cells are required for expansion
of CD8+ cytotoxic T cells following primary RSV infection. J Virol 2002; 76:4294-4303.

Wright PF, Gruber WC, Peters M, Reed G, Zhu YW, Robinson F, Coleman-Dockery S, Graham BS. lliness severity, virus
shedding, and antibody responses in patients hospitalized with bronchiolitis caused by respiratory syncytial virus. Journal
of Infectious Diseases 2002; 185:1011-1018.

Hashimoto K, Peebles RS, Sheller JR, Jarzecka K, Furlong J, Mitchell DB, Graham BS. A Rho kinase inhibitor, Y-27632,
suppresses airway hyperresponsiveness induced by ovalbumin sensitization and RSV infection. Thorax 2002; 57:524-
527.

Graham BS, Rutigliano JA, Johnson TR. Respiratory syncytial virus immunobiology and pathogenesis. Virology 2002;
297:1-7.

Lee CG, Homer RJ, Cohn L, Link H, Jung S, Craft JE, Graham BS, Johnson TR, Elias JA. Transgenic overexpression of
interleukin (IL)-10 in the lung causes mucus metaplasia, tissue inflammation, and airway remodeling via IL-13-
dependent and -independent pathways. J Biol Chem 2002; 277:35466-35474.
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